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Caihctcr for use in biliary procedures, including a shaft having a proximal end and a distal end. A guide wire lumen is carried by 
the shaft cxicndmg from a location proximal the distal end of the .shaft to a location proximate the distal end of the shaft. A channel 
extcndmg longirudmally between a fir^t end and a second end is included for accessing the guide wire lumen from a location exterior the 
catheter shaft located distal the proximal end of the shaft. The catheter may be used in rapid exchange catheter procedures. The channel 
may be U-shaped, conuir.mg the guide wire yet allowing radial removal of the guide wire from the channcL The catheter may also be 
part of a device mcludmg in endoscope exchange sheath for constraining guide wire movement to the catheter channel while inside a larse 
endoscope workmg channel. 



FOR THE VVRPOSES OF INFORMATION ONLY 

» • * I, ' 

Codes used to identify States pany to the PCT on the front pages of pamphlets publishing imcmaiiona! applications under the PCT. 



Al. 

AM 

AT 

AU 

A7, 

BA 

BB 

BK 

BK 

BC 

BJ 

BR 

BY 

CA 

CF 

CG 

CH 

CI 

CM 

CN 

cu 
cz 

OK 
OK 
EE 



Albinii 

Annenia 

Ausiria 

Australia 

AxeitaijMi 

Bosnia and Heaefovina 

Barbadoa 

Oetiium 

Burkina Faio 

Dulgaru 

Benin 

Hfuil 



Cemn} African Republir 

Congo 

Switierland 

COie d'lvoiic 

CtmerooQ 

China 

Cuba 

Cicch Republic 
Ceimmy 
Denmark 
ntionta 



£5 

Fl 

FK 

GA 

GB 

GE 

CH 

CN 

CK 

HU 

IE 

IL 

IS 

IT 

JP 

KE 

KG 

KP 

KR 

K7, 

LC 

U 

LK 

LR 



Spam 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Ureet 

Iceland 

haly 

/if»an 

Kenya 

Kyrgyisian 

Democniic People's 

Republic of Korea 

Republic of Koiea 

Kuaksian 

Saim Lucia 

tiedaenttein 

SriLaaka 

Uberia 



IS 
LT 
LU 
LV 
MC 
MD 
MC 
MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

PL 

PT 

RO 

RU 

SO 

SE 

SG 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Meiicn 

Niger 

Netherlands 



New Zealand 



Portugal 
Romania 

Rttisian Federal k>n 

Sudan 

Sweden 

Singipofc 



SI 


!»luventa 


SK 


Slovakia 


SN 


Senegal 


S'A 


Swaziland 


TD 


Chad 


TG 


• ogo 


TJ 


Tajik in an 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


liganda 


L'S 


United Stales of America 


uz 


Uzbekistan 


V.N 


Viei Nam 


Yt 


Vugoilavia 


ZW 


Zimbabwe 



10 



wo 98/10821 PCTAJS97/16020 
SIWQLE Q PgRATOR EXCHANGE BILIARY CATHETER - 

Field of the Invention 

The present invention relates to a catheter for use in 

catheter procedures accessed through the alimentary canal 

within the human anatomy and methods of using such a 

catheter. The catheter is particularly useful in 

conjunction with an endoscope for accessing the biliary 

tree. The present invention includes a catheter having a 

single operator exchange or rapid exchange feature which 

permits the use of a shorter guide wire, allows less time 

consuming procedures, and allows for larger diameter 

ancillary lumens within the catheter. 

Description of the Prior Art 

Endoscopic procedures for treating abnormal 

15 pathologies within the alimentary canal system and biliary 

tree (including the biliary, hepatic, and pancreatic ducts) 

are increasing in number. The endoscope provides access to 

the general area of a desired duct using direct 

visualization. However, the duct itself must be navigated 

20 using a catheter in conjunction with fluoroscopy and guide 

wires • 

Catheters are known for treatment of targeted 
anatomical regions. Known methods and devices for using 
biliary catheters for accessing thei biliary tree for 
25 performing catheter procedures are disclosed /in Weaver et 

al., U.S. Patent No. 5,397,302 and Karpiel, U.S. Patent No. 
5,320,602, the disclosures of which are' herein incorporated 
by reference. 

In general, for treatment of an abnormal pathology 
30 within a patient's biliary tree, an endoscope is first 

introduced into the mouth of the patient. The endoscope 
includes a proximal end and a distal end, and has a lumen 
extending longitudinally between the proximal and distal 
ends. The endoscope is guided through the patient's 
35 alimentary tract or canal until an opening at the distal 
end of the endoscope is proximate the area to receive 
treatment. At this point, the endoscope allows other 
components, such as a catheter, to access the targeted 
area. 
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SummarY of t-ha Tnvap l-iot^ " ■ . .- 

The present invention relates to a biliary catheter 
for use in biliary endoscopic procedures which incorporates 
rapid exchange catheter features. Rapid exchange features 
include an effective guide wire lumen which is much shorter 
than the overall catheter length to facilitate rapid 
exchange of the device over the guide wire. 

in one preferred embodiment, the present invention is 
an improved catheter for use in biliary procedures which 
includes a shaft having a proximal end and a distal end 
The improvement includes a guide wire lumen carried by the 
shaft extending from a location proximal of the distal end 
of the shaft to a location proximate the distal end of the 
shaft. Means are provided for accessing the guide wire 
lumen from a location exterior to the catheter shaft, 
located a substantial distance distal of the proximal end 
or the shaft. 

The guide wire lumen may be formed integral with the 
20 Inl H accessing the guide wire Icmen may 

include an open channel extending through a wall of the 
catheter shaft. 

More particularly, the preferred means or channel for 
accessing the guide wire lumen includes a channel distal 
end through the wall of the catheter shaft into the guide 
Wire lumen located proximal of the distal end of the shaft 

located proximal of the intermediate opening. The channel 
" further defined by a longitudinal opening to the 

30 2 7 ^^"'^ extending between the 

30 channel distal end and the channel proximal end in 

communication with the guide wire lumen. The longitudinal 
open.„, ,3 ^^^^^ ^^^^^^^ ^^^^ ^ 

Of a guide wire used therewith. 

m one embodiment, the open channel has a -U" shape. 
The open channel is in communication with the guide wire 
lu.en, allowing the guide wire to run within the guide wire 
lumen and U-channel over the length of the catheLr. 
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Figs. 2A-2D are cross-sectional views of the catheter 
of Fig. 1 located within increasingly larger endoscope 
channels; 

Fig. 3 is a perspective view of an endoscope exchange 
5 sheath assembly, without slit, suitable for receiving the 

catheter of Fig. 1; 

Fig. 3A is an enlarged fragmentary perspective view of 
the encircled sheath section of Fig. 3 at 3A; 

Fig. 4 is a perspective view of an alternative 
10 embodiment sheath assembly having a slit sheath and two- 

piece hub, shown in unlocked position; 

Fig. 4A is a perspective view of the two-piece hub of 
Fig. 4 in locked position; 

Fig. 4B is an enlarged fragmentary perspective view of 
15 the encircled sheath section of FIG. 4 at 4B, having a 

slit; 

Fig. 4C is an enlarged fragmentary perspective view of 
a sheath section, having an overlap, an alternate 
embodiment of the sheath in Fig. 4B; 
20 Fig. 5 is a perspective view of the catheter of Fig. 

1 inserted through the endoscope sheath assembly of Fig. 4; 

Fig. 6 is a perspective view of a endoscope sheath 
section containing a catheter having a U-shaped channel 
containing a guide wire; 
25 Fig. 7 is a partial perspective view of a guide wire 

within the catheter of Fig. 1 inserted through the 
endoscope sheath assembly of Fig. 4, which is in turn 
within an endoscope; 

Fig. 7A is a perspective view of the sheath assembly 
30 of Fig. 7, having the catheter removed; 

Fig. 8 is a partial perspective view of an alternative 
embodiment of a sheath assembly, including an introducer; 

Fig. 8A is an enlarged perspective view of the 
introducer of Fig. 8; 

Fig. 9A is an enlarged, cross-sectional view of an 
alternative embodiment of the introducer of Fig. 8; 
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- -SB is ah - enlarged, ' crbaa-Bectiohal view of 

another alternative embodiment of the introducer of Fig. 8; 

Fig. 9C is an enlarged, cross-sectional view of 
another alternative embodiment of the introducer of Fig. 8; 

Pig. 9D is an enlarged, cross-sectional view of 
another alternative embodiment of the introducer of Fig. 8; 

Fig. 9E is an enlarged, perspective view of another 
alternative embodiment of the introducer of Fig. 8; 

Fxg. 9F is an enlarged, cross-sectional view of 
another alternative embodiment of the introducer of Fig. 8; 

Fig. 10 is a partial elevational view of a catheter 
showing another application of the present invention; and 
Fig. 11 is a partial elevational view of a catheter 
showing another application of the present invention. 
Detailed Deserintinn pf thp Tn^«.n<-^»» 
Fig. 1 shows a perspective view of a cath>3ter assembly 
30 in accordance with the present invention. Catheter 
assembly 30 is used in catheter procedures for accessing 
targeted anatomical regions through the alimentary canal. 
The present invention incorporates features which allow 
rapid exchange of catheter by a single operator. The 
catheter of the present invention allows shorter length 
guide wires to be used, resulting in procedures which 
require less medical personnel, are less time consuming, 
and less costly. Additionally, the present invention is 
adaptable to most catheter devices used for catheter 
procedures within the alimentary canal. 

Catheter assembly 30 includes a catheter hub assembly 
32 and a catheter 34, having a guide wire 36 passing 
through a portion thereof. Catheter 34 includes a shaft 
38, which in general terms has a proximal end 40, a U- 
channel 42, a distal tip region 44, a distal end 46 and 
various lumens described in greater detail below. Catheter 
hub assembly 32 is operably connected to proximal end 40 of 
shaft 38. Catheter hub assembly 32 is preferably 
configured to couple to ancillary devices allowing access 
to a lumen within shaft 38. 
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Additionally, .the preferred embodiment includes an 
endoscope sheath selectively positioned about at least a 
portion of the channel so as to provide an inside diameter 
sufficiently small to constrain the guide wire 
substantially within the channel. The endoscope sheath may 
be used in conjunction with an endoscope working channel 
large enough to otherwise allow the guide wire to move 
radially out of the open channel and become pinched between 
the catheter exterior and the endoscope working channel 
wall interior. The sheath allows the guide wire to be 
externally radially accessible, yet not loose within the 
endoscope working channel, with the sheathed catheter and 
guide wire presenting a generally circular profile to the 
endoscope working channel. 

In the preferred embodiment, the endoscope sheath 
includes a longitudinal slit, allowing for selective guide 
wire radial removal through the slit. This configuration 
facilitates expedient sheath removal and exchange, while 
maintaining guide wire and/or catheter position within the 
patient. In yet another embodiment, the endoscope sheath 
has a circumferential overlap along its length, providing 
an alternate opening for radially removing a guide wire. 

In another embodiment, the present invention includes 
a method of positioning a biliary catheter including a 
shaft having a proximal end and a distal end, within a 
patient's alimentary canal. The method includes the step 
of providing a catheter with a guide wire lumen therein. 
The guide wire lumen extends from a location proximal of 
the distal end of the shaft to a location proximate the 
distal end of the shaft. An open channel is provided 
through a sidewall of the shaft into the guide wire lumen. 
The channel is located distal of the proximal end of the 
shaft. The method further includes the step of moving a 
guide wire into and through the channel, relative to the 
shaft. The method may further include the step of 
advancing the catheter over the guide wire. 
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• In another embodiment ; the present invention in eludes 
a method of exchanging a catheter during a biliary 
endoacoRic procedure. The method includes the step of 
passing an endoscope, having a lumen extending 
longitudinally therethrough, through a patient's mouth into 
the alimentary canal. A distal end of the endoscope is 
positioned proximate an opening into the biliary true. A 
guide wire is passed through the lumen of the endoscope. 

A catheter is provided having a guide wire lumen 
carried by the shaft, extending from a location proxLnal of 
a distal end of the shaft to a location proximate the 
distal end of the shaft. The shaft includes a channel into 
the guide wire lumen, located distal of the proximal end of 
the shaft. The channel is defined by a channel proximal 
15 end and a channel distal end. The catheter is advanced 
over the guide wire, wherein a proximal end of the guide 
wire exits from the channel. The method further comprises 
the step of passing the guide wire radially throuch the 
channel opening while inserting or retracting the catheter 
until the guide wire exits the second opening. 

Brief DesffT-ipi- ion of i;he Drawings 
The invention will be further described with reference 
to the accompanying drawings, wherein like numbers re..:er to 
like parts in several views and wherein: 

Fig. 1 is a perspective view of a catheter in 
accordance with the present invention having a U-...haped 
channel and guide wire lumen for directing a' guide wir- 
along its shaft and for facilitating rapid catheter 
exchange; 

Fig. lA is a cross-sectional view of the catheter of 
Fig. 1 taken along the line lA-lA; 

Pig. IB is a cross-sectional view of the catheter with 
guide wire of Fig. l taken along the line IB-IB; 

Fig. IC is an enlarged fragmentary perspective view of 
the encircled catheter section of Fig. 1 at IC; 
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Shaft 38 is a generally tubular shaped member having 
a generally uniform outer shape at proximal end 40. Shaft 
38 may be sized for slidable passage through the lumen of 
an endoscope (not shown). Shaft 38 is preferably formed in 
5 an extrusion process. shaft 38 may be formed of an 

extruded polymeric material. m one embodiment, the 
preferred polymeric material is polytetraf luoroethylene, 
poly ether block amide, nylon or a combination or blend of 
these. Catheters which are contemplated include, but are 
10 not limited to, cannulas, sphincterotomes, cytology 

devices, and devices for stone retrieval and stent 
placement. 

In a preferred embodiment, shaft 38 further includes 
a distal taper 48 which tapers to distal tip region 44. 
Additionally, tip region 44 may include high contrast, 
color coded distal markers 50. Finally, distal end 46 may 
be radiopaque for fluoroscopic visualization of distal tip 
region 44 during a catheter procedure. It should be 
understood, however, that these additional features are in 
no way required elements. 

U-channel 42 of shaft 38 extends between a first, 
proxin-..! channel end 52 and a second, distal channel end 
54. 0-channel 42 serves to contain, but not necessarily 
constrain, guide wire 36, between channel proximal end 52 
25 and channel distal end 54. The term "U-channel" refers to 

a channel shape that allows radial removal of guide wire 36 
from the channel 42, and need not be strictly in the shape 
of the letter u. Channel 42 in the preferred embodiment is 
sufficiently large to allow unhindered radial guide wire 36 
movement out of channel 42. Further, the channel walls and 
radial opening are substantially equal to or slightly 
larger than the diameter of a guide wire lumen, described 
greater detail below. Although it is recognized that 
proximal channel end 52 may be located at any location 
distal of proximal end 40 of shaft 38, channel distal end 
54 IS preferably located between 10 and 40 cm from distal 
end 46 of catheter shaft 38. 
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'V-.. V . Finally, as shown in Pig. -^.lA, ; which - is a 
aectional view of shaft 38 taken along line lA-l; 
location proximal of channel proximal end 52, sh 
includes ancillary lumen 56, ancillary lumen 58 anc 
wire lumen 60. 

Ancillary lumen 56 and ancillary lumen 58 
longitudinally between proximal end 40 and distal en 
shaft 38. Ancillary lumen 56 and ancillary lumen 58 
injection lumens, allowing for high contrast medi 
capability for bubble-free opacification and for ex 
visualization of a desired anatomical region. . Addit 
or alternatively, ancillary lumen 56 and/or ancillar 
58 may be used for or as part of other ancillary d 
such as a cutting wire lumen or a retrieval balloor. 

Guide wire lumen 60 extends longitudinally 
proximal end 40 and distal end 46 of shaft 38 
preferred embodiment. Further, guide wire lumer. 
sized to receive guide wire 36. Guide wire lumen 6C 
a tubular member which is extruded integral cathete 
38, or alternatively, guide wire lumen 60 may be a s 
tubular member which is coupled to catheter ah. 
Although in one preferred embodiment the guide wir 
60 is a tubular member which is located proximate 
end 4 6 of catheter shaft 38, it is recognized the 
wire lumen 60 may be formed anywhere along shaft 38 
an extension of shaft 38 coupled to distal end 46, 
wire lumen 60 may run the entire length of shaft 3 
Referring to Fig. IB, a cross-sectional view < 
38 taken along line IB-IB of Fig. l is shown. Gu: 
36 may access guide wire lumen 60 at a point f 
channel distal end 54. Guide wire 36 extends 
channel 42 to channel distal end 54, continuina 
guide wire lumen 60 through distal tip region ' 
exiting through an opening in distal end 46. 

Referring to Fig. ic, a section of catheter < 
having U-channel 42 is shown. The embodiment she 
includes ancillary lumens 56 and 58, Sections of , 
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proximate the channel proximal end 52 and distal channel 
distal end 54 contain guide wire lumen 60 in communication 
with U-channel 42. In one embodiment, U-channel 42 has an 
interior, closed- side geometry, substantially the same as 
the geometry of guide wire lumen 60. Further, U-channel 42 
walls are spaced further than a diameter of guide wire 36 
such that guide wire 36 moves freely into and out of U- 
channel 42. 

Catheter shaft 38 can be configured such that U- 
channel 42 is defined separately from guide wire lumen 60. 
With this approach, guide wire lumen 60 is divided into two 
sections; a first section extending between proximal end 40 
of shaft 38 and channel proximal end 52; and a second 
portion extending between channel distal end 54 and distal 
15 end 46 of shaft 38. Alternatively, the shaft can be 

configured to define guide wire lumen 60 as extending 
longitudinally between proximal end 40 and distal end 46 of 
shaft 38. In the alternative embodiment, between channel 
proximal end 52 and channel distal end 54, guide wire lumen 
60 is integral with U-channel 42. m other words, guide 
wire lumen 60 defines a portion of U-channel 42 such that 
spacing between outer walls of U-channel 42 is equal to a 
diameter of guide wire lumen 60. Regardless of how guide 
wire lumen 60 and U-channel 42 are defined, U-channel 42 
25 provides for access to guide wire lumen 60 at channel 

distal end 54. In this regard, channel distal end 54 can 
be enlarged to more easily direct guide wire 36 into guide 
wire lumen 60. 

Guide wire lumen 60 and U-channel 4 2 allow rapid 
exchange of catheter assembly 30 when an alternative 
catheter is necessary during a certain medical procedure. 
Shorter length guide wires may be used since guide wire 36 
does not pass through shaft proximal end 40 and hub 
assembly 32, but rather exits the catheter shaft 38 at U- 
channel 42 located substantially distal from proximal end 
40. The unique catheter construction in accordance with 
the present invention will reduce catheter therapeutic and 
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;: • diagnostic procedure tiae since catheter device exchanges 
may be performed relatively more easily and quickly by a 
Bxngle operator. Additional personnel and time associatec 
wxth inaintaining the placement of a conventional 
(approximately 400 cm, guide wire within the targeted 
anatomxcal region is eliminated, reducing the overall costs 
or the procedure. 

Referring to Figs. 2A through 2D, cross-sectional 
vxews of endoscope working channels 70-76 containing a 

illustrated xn Fxgs. 2A through 2D, working channel inside 
dxameters 70, 72, 74, and 76 are 2.8, 3.2, 3.8, and 4.2 nun, 
respectxvely. Fig. 2A illustrates catheter shaft 38 having 
ancxllary lumens 54 and 56, U-ch.„nel 42, and guide wire 36 
wxthxn U-channel 42. Further, shaft 38 is shown within a 
fxrst sxze endoscope working channel 70. In Fig. 2A, guide 
wxre 36 is effectively radially constrained by small sized 
workxng channel 70 that closely surrounds U-channel 42. 

Fig. 2B illustrates catheter containment within a 
second size working channel 72, slightly larger than the 
workxng channel 70 of Fig. 2A. In Fig. 2B, guide wire 36 
wLh H !° °' "-channel 4 2 to a position denoted 

wxth dashed ixnes at 80. Fig. 2C shows shaft 38 contained 
wxthxn a third, even larger sized working channel 74. 
Gu.de wxre 36 is able to move completely out of U-channel 
42 to position 82 shown with dashed lines. Finally, Fig. 
2D demonstrates catheter shaft 38 within a ' fourth size 
workxng Channel 76. m this even larger working channel, 
guxde wxre 36 lies within an even larger cross-sectional 

wirh'/t '° """^ '° " '^^-^ - FIG. 2D 

With dashed lines at 84. 

,Pia/%o"'T .ndccope working channel, 

Hill ""-i" d..i„ci „ov...nt. Of both 

l«g.r endoscope working ch.nn.1. „, uaod, .n exchange 
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sheath having a sufficiently small inner diameter so as to 
constrain guide wire movement to within the catheter U- 
channel 42 is employed with the preferred embodiment. 
Generally speaking, an endoscope exchange sheath in 
accordance with the preferred embodiment allows for use of 
a radially accessible guide wire, which is longitudinally 
aligned with the catheter, while presenting a circular 
profile to an endoscope and mitigating guide wire pinching 
problems between the catheter and the endoscope working 
channel wall. 

Referring to Fig. 3, an endoscope exchange sheath 
assembly 100 having sheath hub assembly 102 and a sheath 
104 is shown. The sheath 104 includes a lumen 106 and a 
distal end 108. Fig. 3A shows a section of sheath 104, 
having lumen 106 for receiving a catheter. Basically, with 
reference to Fig. 1, catheter 34 is fed through lumen 106 
of sheath 104 such that sheath 104 encompasses guide wire 
36 within U-channel 42. Sheath 104 is adapted to be 
disposed within an endoscope working channel, thereby 
providing a smaller diameter channel than that of the 
surrounding endoscope working channel constraining the 
guide wire 34 (Fig. 1) to the U-channel 50 (Fig. 1), and 
mitigating the potential problems shown in Figs. 2C and 2D. 

Referring to Fig. 4, an alternate endoscope exchange 
sheath assembly 110 is shown. Sheath assembly 110 includes 
a two-piece hub assembly 112 and a sheath 114 defining 
lumen 116 and having slit 118 extending longitudinally over 
its length, terminating at distal end 120- Slit 118 in 
sheath 114 is shown in more detail in Fig. 4B. 

Referring again to Fig. 4, two-piece hub assembly 112 
has a proximal hub portion 122 and a distal hub portion 
124, having a proximal slit 126 and a distal slit 128, 
respectively. Sheath slit 118 is in communication with hub 
slits 126 and 128, allowing a guide wire (not shown) to be 
radially slid into or out of sheath assembly 110. Proximal 
hub portion 122 is shown unlocked (position "A") in Fig. 4, 
aligning hub proximal slit 126 with hub distal slit 128 and 
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sheath: slit .118; providing a continuous alit for guide wire 
radial movement into and out of the sheath assembly 110. 
Proximal hub portion 122 is shown locked^ in position "B", 
in Fig. 4A, whereby proximal hub slit 126 is rotated with 
5 respect to distal hub slit 128, preventing a guide wire 

(not shown) within hub aBsembly 112 from being moved 
radially out of hub assembly 112. Proximal hub portion 122 
is set to position B (Fig. 4A) when radial guide wire 
movement is not desired. 
^° Fi9- 4C illustrates a portion of an alternate 

embodiment sheath 130 having a lumen 132, a sheath wall 
opening 134 and sheath wall overlap 136. A guide wire (not 
shown) is able to be slid out of lumen 132 of sheath 130 by 
maneuvering the guide wire into sheath wall opening 134 and 
15 through overlap 136. 

Referring to Fig. 5, catheter assembly 30 depicted in 
Pig. 1 is shown inserted within endoscope exchange sheath 
assembly 110 depicted in Fig. 4. More particularly, 
catheter 34 is inserted through slitted sheath assembly 
110, extending distally out sheath distal end 120. Guide 
wire 36 (shown partially in Fig. 5) is positioned within U- 
channel 42 of catheter 34, along guide wire lumen 60 (Fig. . 
IB), and extends from shaft distal end 46. Further, guide 
wire 36 is engaged by hub assembly 112. More particularly, 
guide wire 36 passes within and is engaged by proximal slit 
126 and distal slit 128 of hub assembly 112. Sheath 
proximal hub portion 122, having proximal slit 126, is 
shown in locked position relative to sheath distal hub 
portion 124, having distal slit 128. Thus, in the locked 
position, hub assembly 112 of sheath assembly 110 prevents 
radial withdrawal of guide wire 36, otherwise inserted in 
U-channel 42 of catheter 34, from distal the channel 
proximal end 52. 

Referring to Fig. 6, a section of Fig. 5 is shown in 
35 detail, having endoscope sheath 114 containing catheter 

shaft 38, which further maintains guide wire 36 within U- 
channel 42. As shown, sheath 114 is able to constrain 
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movement of guide wire 36 from U-channel 42 when sheath 114 
is within a larger endoscope working channel, for example 
as illustrated in Figs. 2C and 2D. Importantly, the sheath 
114 embodiment illustrated in Fig. 6 includes longitudinal 
slit 118, allowing guide wire 36 to be peeled from catheter 
shaft 38 and endoscope sheath 114. In other words, as 
previously described, U-channel 42 is sized larger than 
guide wire 36 such that guide wire 36 can displace radially 
from U-channel 42. Sheath 114 prevents undeaired 
displacement of guide wire 36 from U-channel 42 under 
normal operating conditions. However, if adequate radial 
force is placed on guide wire 36 by an operator, guide wire 
36 will separate sheath 114 along slit 118 such that guide 
wire 36 is displaced from sheath 114 and U-channel 42. 

Referring to Fig. 7, guide wire 36 is shown inserted 
within catheter assembly 30 of Fig. 1, which is inserted 
through endoscope sheath assembly 110 of Fig. 4, which is 
in turn within an endoscope 150. Sheath assembly 110 
includes sheath 114 that has slit 118 and two-piece hub 
assembly 112, shown at a locked position "B" (also in Fig. 
4A). Having hub assembly 112 locked prevents guide wire 36 
from moving radially out of sheath 114 through slit 118. 
Guide wire 36 can be restrained from longitudinal movement 
by applying finger pressure on the guide wire 36 against 
hub ass -mbly 112 . 

Referring to Fig. 7A, endoscope 150 and sheath 
assembly 110 of Fig. 7 are shown without the catheter 
assembly 30 inserted, as after catheter withdrawal. Sheath 
hub asB.-mbly 112 is shown in unlocked position at "A" (also 
in Fig. 4). Having hub assembly 112 unlocked allows radial 
movement of guide wire 36 out of sheath 114 through slit 
118, but such movement may be restrained by trapping guide 
wire 36 against the outside of sheath 114 using one finger, 
providing ease of guide wire 36 control during catheter 
exchanges. 

In one possible endoscopic procedure, an endoscope 
150, as illustrated in Fig. 7, is first introduced into the 
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proximate sheath hub aasembly 112, and leaving a portion of 
guide wire 36 extending from the channel proximal end 52 as 
well, notably, sheath hub assembly 112 includes hub slits 
126 and 128 which receive a portion of guide wire 36 • 
Thus, in the preferred embodiment, hub assembly 112 is 
locked, preventing unwanted radial guide wire 36 movement. 
In a preferred method, the loading of guide wire 34 into 
catheter shaft 38 and catheter shaft 38 into sheath 
assembly 110 is done prior to inserting endoscope 150 into 
a patient (not shown). 

Endoscope sheath 114, containing catheter shaft 38, is 
inserted into endoscope 150 working channel. Endoscope 
sheath 114 serves to constrain radial guide wire 36 
movement over the approximate length of U-channel 42. 
Catheter shaft 38 and sheath 114 are inserted together into 
endoscope 150 until both are near a distal end (not shown) 
of endoscope 150. Catheter shaft 38 and sheath 114 may be, 
either or both, advanced until exiting the distal end of 
endoscope 150. 

In one method, guide wire 36 is advanced until guide 
wire 3 6 distal tip is positioned within the target area in 
the biliary tree (including the common bile, hepatic or 
pancreatic ducts). For example, the distal tip of guide 
wire 36 may be guided through the orifice leading to the 
papilla of vater for access to the biliary tree. Catheter 
shaft 38 may then be advanced over guide wire 36, tracking 
cathetsr assembly 30, until catheter distal tip region 40 
(Fig. 1) exits distal end of endoscope 150 and is 
positioned within the desired duct. In another method, 
guide wire 36 and catheter assembly 30 are advanced 
together until catheter distal end 42 (Fig. 1) is 
positioned at the target area. It is also recognized that 
the catheter could be first advanced to near the target 
area, followed by inserting the guide wire when needed to 
advance the catheter further* 

Once guide wire 36 is in position at the target area, 
catheter procedures, including injecting contrast media. 
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such as radiopaque- dye, throughvancillary .lumens 56 or 58 
(Pxg. lA-lC) into the coimnon bile duct for visualization of 

orL ^""^ P-^^-'^d. After the desired catheter 

procedure has been completed, catheter assembly 30 can be 
exchanged or removed from endoscope 150, leaving guide wire 
36 xn position for other catheter procedures. Catheter 
assembly 30 and sheath assembly 110 may also be removed 
together* 

one method of withdrawing catheter 34 from endoscope 
sheath ''Z^'^^'V"^ ' slitted/overlapped endoscope 

m with \" T'*' " ''''' ' "'^""^^ - ^ «^-th 

104 wxthout a slxt as depicted in Figs. 3 through 3A. 
Usxng thxs method, best visualized with reference to Fig 
7 guxde wire 36 is held to prevent longitudinal movement 
whxle catheter 34 is retracted within endoscope sheath 114 
(or 104). catheter 34 retraction leaving the guide wire 36 
- posxtxon within the patient is enabled by U-channel 42 
bexng „dxally open to guide wire 36 removal in catheter 
20 iTslll , "traction has brought channel 

dxstal end 54 (Fig. l , to a point proximate sheath hub 
assembly 112, only a relatively short portion of guide wire 
36 from channel distal end 54 to distal end 46 (Fig. i, of 
catheter shaft 38, remains within catheter 34. A single 
25 2^^^^"^" ""^^ remaining portion of guide wire 36 

IsZJrT retracting catheter 

out of sheath assembly HQ (or 100,, such that a portion of 
.uxde wxre 36 is accessible distal of catheter Tistal end 
46. In other words, a small portion of guide wire 36 is 
accessxble between distal end 46 of catheter 34 and di ta 
hub portxon 124 of sheath assen^ly HO. The accessible 
Portxon Of guide wire 36 is then held by the operator 

c tpLtT'"^'"' ""^''^'"^ °^ catheter 

completely over guide wire 36. m an alternative method, 
the dxstal end of the endoscope can include an elevato; 
wcH could be utilized to loc. the distal end of the guid 
w^re xn posxtxon while the catheter is removed. 



30 



35 



18- 



wo 98/10821 



PCT/US97/16020 



Exchar 
desired, as 
guide wire 
than can b^. 
5 exchanging 
where shea* 
as in shea 
piece hub 
"A" (also 

10 radially a' 

118 in she 
against sc 
wire 36 f 
patient. 

15 wire 36 h 

retractior. 
outside of 
point/ gu 
channel, c 

20 be advance 

Anoth 
assembly 1 
sheath 11'" 
sheath 13- 

25 piece hub 

"A" (Fig. 
U-channel 
through b 
held, pre. 

30 prevent g 

within ty 
retracted 
"peeled" 
catheter . 

35 114 and c. 

and over 
remains i 



of endoscope sheath assembly 110 may be 
^en a stent (not shown) is to be advanced over 
, and the stent has a larger outside diameter 
::commodated by the sheath 114. One method of 
endoscope sheath assembly 110 may be used 
114 is slitted as in Fig. 4B, or overlapped, 
130 in Fig. 4C. Referring to Fig. 7A, two- 
embly 112 is turned to the unlocked position 
own in Fig. 4). Guide wire 36 is pulled 
from sheath hub assembly 112 and through slit 
114. Guide wire 36 is then held, preferably 
portion of endoscope 150, to prevent guide 
being dislodged from position within the 
dth 114 is retracted from endoscope 150, guide 
.g "peeled" away from sheath 114. Sheath 
^ continued until sheath 114 is completely 
doscope 150 and over guide wire 36. At this 
wire 36 is within endoscope 150 working 
stents, catheters, and endoscope sheaths may 
ver guide wire 36. 

method of exchanging both endoscope sheath 
and catheter assembly 30 may be used where the 
3 slitted as in Fig. 4B, or overlapped, as in 
1 Fig. 4C. Referring to Fig. 7 and 7A, two- 
sembly 112 is turned to the unlocked position 
Guide wire 3 6 is pulled radially away from 
of catheter 34, from hub assembly 112 and 
118 in sheath 114. Guide wire 36 is then 
ibly against some portion of endoscope 150, to 
e wire 36 from being dislodged from position 
patient. Sheath 114 and catheter 34 are 
om endoscope 150, with guide wire 36 being 
.y from sheath 114. Sheath assembly 110 and 
smbly 30 retraction are continued until sheath 
ater 34 are completely outside of endoscope 150 
ide wire 36. At this point, guide wire 36 
position within endoscope 150 and patient. A 



-19- 



wo 98/10821 

r , . PCT/US97/16020 

iinile op<,'r.to? cin'.ccii-, . .idill portion of ouid. „ir, .< 
b.tw..„ di.t.l .„c. 46 Of catKet.. 3, to holl "i" 

w.r. 36 x„ P1.0. While catheter „se»^ly 30 is =o.,pletely 
re-oved or dl..„g.ged from guide „ir. 36. ^ 

i , "« has been described as 

ZT7u '"t7'*" ""^'^ " "-io-tion with 
•heath lu. other ..se-blie. ..ay be „.ed. For exa^le, 
referring to Fig. 8, an alternate sheath assembly 160 is 

10 i-l""" on introducer 162, an 

10 ""-taent mean, 164 and a sheath 166. similar to prev ou" 
.^odiments, .heath 166 define, a lumen ,„ot sholn, and 

le" h t' l-'""^^"'"y over it. 

length terminating at a distal end 170. sheath 166 is 

aescribed. Introducer 162 is at-i-^^k ^ ^ . 

. ^ ^® attached to sheath 166 bv 

accacnment means 164 annh i-Ka*. i 

166 IS in fiu,d communication with an interior portion of 
introducer 162. I„ one preferred embodiment, 'ttachlelt 
means 164 is a flexible membrane which seal, sheath U^l 

::cr:s"V"dh*"""""^^^' - 

such as an adhesive or frictional engagement between 
introducer 162 and sheath 166 may also be useful. 

greater d«'°! ^" is =how„ in 

« =n:Ttrn ^^^ri;. "^'"'-^ T " 

« outrwa'lV'l,6""o"t"' ' ""^"^'^-"-P-- ^o-y "-in, 
MUBi. wail 176. Outer wall 17a 

30 BB*,,o . , ^ ^ defines an interior 

n«r oro " ""-""iving notch 180 formed 

n chT^Upr'T °' "i—eiving 

164 and a T f!"'""^'" i-clude. an entry end 

s open t"' '-"^ ^" -'^^ 

3s loci-gt: i^rcred'" " - 

a p.3«oe lei " r""^'' ^» •"<' i-l"''" 

P".age 168. Passage 188 is configured to be in fluid 
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conmiunicatlon with interior space of horn 172.:- I:' the 
preferred embodiment, horn 172 and neck 174 are forir of 
a plastic material. Alternatively, any other semi-ric 
rigid, surgically-safe material may be used. 

Referring to Figs. 1, 8 and 8A, during use, cat 
assembly 34 (Pig. 1) is inserted within sheath ass oly 
160. More particularly, distal end 46 (Fig. 1) of cat cer 
shaft 38 (Fig. 1), including guide wire 36 (Fig. is 
placed within horn 172 of introducer 162. The cc :al 
shape of horn 172 assists in directing distal end of 
catheter shaft 38, including guide wire 36, into pa 
188 of neck 174. Catheter shaft 38 continues fc 



or 



er 



age 
ird 

within lumen (not shown) of sheath 166 until distal e 46 
of catheter shaft 38 extends from distal end 170 of s -th 
15 166. 



Once properly inserted within sheath assembly ] 
proximal end of guide wire 36 (Fig. 1) is maintained v. 
guide wire-receiving notch 180. More particular! 
portion of guide wire 36 is forced by an operator th 
entry end 184 of guide wire-receiving notch 180 and f :ed 
within locking end 186 thereof. m this regard, Ic 
end 186 preferably has a diameter slightly smaller 
that of guide wire 36. Thus, locking end 186 frictic 
maintains guide wire 36. Conversely, guide wire 3 
easily be released from guide wire-receiving -notch 1 
sliding guide wire 36 from locking end 186 and out of 
end 184. Thus, sheath assembly 160 functions in a n 
highly similar to sheath assembly 100 and sheath ass jly 
110 previously described. 

Referring to Fig. 9a, an alternative embodiment 
introducer 190 is shown. Introducer 190 includes 
192, a neck 194 and a valve 196. Similar to pre 
embodiment, horn 192 and neck 194 are preferably integ lly 
formed as a singular body. Horn 192 includes an outer xll 
35 197 which defines a guide wire-receiving notch 19 xnd 

valve-receiving slots 200. Valve 196 includes a valve ,dy 
202 sized to fit within outer wall 197 of horn }2. 



a 
'.in 
a 

igh 



-ng 
la'n 
lly 
:an 

by 
:ry 

er 



an 

a jrn 

3US 



-21- 



wo 98/1082] 

Further, valve 196: in 
body 202. Ribs 204 
valve-receiving slots 
maintained within hor 
valve-receiving slots 
slots 200 are preferai 
neck 194. Valve 196 
material. 

During use, in: 
highly similar to 
previously described 
forms a seal about ce 
insertion into a hu 
fluids, such as bile 
assembly. Additio 
aspiration, if desir- 
Referring to Fic 
introducer 206 is sh( 
to introducer 190 (F: 
regard, introducer 2 
a valve 212. Horn 20 
neck 210 and include 
wire-receiving notch 
Similar to valve 196 
body 220 and ribs 22 
valve-receiving slot 
valve-receiving sic 
proximal end 224 of 
valve 212, functio 
introducer 190 {Fig, 
is recogniz 
provided by valve 21 
For example, refei 
embodiment of an int 
includes a horn 228, 
228 and neck 230 are 
Horn 228 preferably 
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.: - " N4 extending : from valve 
• sized to mate withir. 

Thus, valve 196 is 
action of ribs 204 with 
regard, valve-receivinr 
along horn 192 proximal 
made of a rubber-type 

functions in a manne: 
^2 (Figs. 8 and 8A 
.y, however, valve 19r 
3 (Fig. 1) . Thus, upc; 
e 196 prevents bodii 
up through the sheat. 
196 can provide fc 

native embodiment of a. 
r 206 is highly simila 
sly described. In thi 
orn 208, a neck 210. an 
integrally formed wit. 
1 214 defining a guid 
e-receiving slots 21E. 
ve 212 includes a valv 

re sized to mate withi 
208. In this regar:. 

ositioned 'proximate 

producer 206, includir. 

.er highly similar t 

isly described. 

luid blocking functic 

ved with other designs 
9C, an alternativ- 
shown. Introducer 22 
id an 0-ring 232. Hor 
.■ned as an integral body 

de wire-receiving note 
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(not Bhovm) - similar to that previously described 
interior slot 234 . Interior slot 234 is pref 
positioned proximate neck 230 and is sized to mainc 
ring 232. Alternatively^ interior slot 234 can be 
in neck 230. 

0-ring 232 is pre ferably made of a rubbe 
material. Further, 0-ring 232 has an inner di 
slightly smaller than that of horn 228 and neck 230. 
during use, 0-ring 232 forms a seal about catheter sr. 
(Fig. 1), blocking passage of bodily fluids, such a.- 
into horn 228. 

Referring to Fig. 9D, another alternative emh . 
of an introducer 2 36 is shown. Introducer 236 is 
to a touhey-borst system and includes an upper horn . 
238, c. lower horn section 240 and a grommet 242. 
horn section 23S includes an outer wall 244 def: 
proximal end 24 6, a grommet-receiving flange 24 5: 
distal end 250. Proximal end 246 of horn secti 
preferably includes a guide wire-receiving note: 
shown) similar tc that previously described. Dis- 
250 is threaded and includes a passage 252 sized to . 
a portion of lower horn section 240. 

Lower horn section 240 includes a body 254 def: 
proximal end 256, an intermediate portion 258 and a 
end 260. An interior passage 266 is cqnfig.: 
communicate with passage 252 and extends from prox. 
256 to distal end 260. Finally, proximal end 256 ^ 
a threaded slot 2 62 sized to threadably receive di= 
250 of upper horn section 238. 

Grommet 24 2 is preferably made of a rubh-. 
material and is sized to nest within gromraet-re 
flange 248 of upper horn section 238 while d: 
proximal end 256 of lower horn section 240. 

Introducer 236 is assembled by placing groirr 
within grommet-receiving flange 248 of upper horn 
238, Distal end 250 of upper horn section 238 
threadably secured to proximal end 258 of lowr 
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section r 240. : . . As ' upper .horn section 
secured to lower horn section 240, p 
lower horn section 240 compresses 
grommet-receiving flange 248 of upper 

During use, introducer 236 fun. 
highly similar to that previously d 
regard, grommet 242 forms a seal abou 
(Fig. 1). Further, aspiration can be a 
by loosening lower horn section 240 re 
section 238. 

Referring to Fig. 9E, yet 
embodiment of an introducer 266 is sh 
includes a horn 268, a neck 270 
Preferably, horn 268, neck 270 and val-. 
formed as a singular body. m this : 
formed while molding horn 268 and nec 
controlled flash at distal end 274 of 
Introducer 266 performs in a manr. 
that previously described. Thus, val 
about catheter shaft 38 (Fig. 1,, the 
flow of bodily fluids, such as bile, : 
Referring to Fig. 9F, another al 
of an introducer 276 is shown. Intro 
horn 276, a neck 280 and a valve 282. 
280 are preferably integrally formed 
In this regard, horn 278 and neck 2i 
outer wall 284. Outer wall 284 i 
receiving notch 286 and an exterior s: 
receiving notch 286 is similar 
described. Exterior slot 288 is posit 
and is sized to maintain a por- 
Alternatively, exterior slot 288 can 
horn 278. 

Valve 282 is preferably a rubber- 
an upper rib 290, a sidewall 292 and a 
rib 290 is preferably sized to mount 
288 of neck 280. Sidewall 292 is pref- 
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: 3 is threadably 
iraal end 256 of 
unet 242 within 

section 238. 
•IS in a .-aanner 
•ibed. In this 
atheter sh&ft 38 
ved, if decired, 
ve to upper horn 

ler alternative 
Introducer 266 
a valve 272. 
2 are integrally 
•d, valve 272 is 
by imparling a 
270. 

ighly similar to 
■12 forms a seal 
preventiny back 
horn 268. 
ative embodiment 
r 276 includes a 
5rn 278 anu neck 
singular tody, 
e defined by an 
a guide wire- 
88. Guide wire- 
::hat previously 
■d along neck 280 
of valve 282. 
positioned along 

■: sock defined by 
jlder 294. Upper 
in exterior slot 
iy flexible so as 
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- Stretch along neck 280. Finally, shoulder ;: 294 is 
preferably configured to abut a distal end 298 of neck 280. 
•/ith this configuration, valve 282 is placed over distal 
2nd 298 of neck 280 such that shoulder 294 contacts distal 
end 2S8. Due to the preferred flexible characteristic of 
/alve 282, side wall 292 is stretched until upper rib 290 
lests vithin exterior slot 288 of neck 280. 

Daring use, the catheter shaft. 38 (Pig. 1) is placed 
:hrough introducer 276 such that shoulder 294 of valve 282 
rorms a seal about catheter shaft 38* Thus, valve 282 
oreventa undesired back flow of bodily fluids, such as 
oile . 

It is recognized that the rapid exchange technology of 
-.he prGsent invention may be utilized in different types of 
:atheter assemblies used within the alimentary canal, 
■ef erring to Fig. 10, catheter assembly 30 is used as a 
:apid exchange retrieval balloon system used for stone 
retrieval or isolated visualization techniques. Ancillary 
lumens 56 and 58 (Figs. lA-lC) form a portion of retrieval 
oalloon catheter 300 having a balloon 302 located at its 
listal end, and for passage of dye injection apparatus 304. 
•/ith this embodiment, the guide wire lumen 60 (Figs. lA-lC) 
-nay b-: accessed using conventional guide wire techniques 
-.hrouc: \ the proximal end 48 of catheter 34 or using rapid 
^xchan.je techniques, via U-channel 42. 

r 3f erring to Fig. 11, the rapid exchange catheter 
assem- Ly 30 design of the present invention may be used for 
^ther alimentary canal catheter applications, such as a 
rapid exchange sphincterotome used for endoscopic 
retro: :ade sphincterotomy, shown using a cutting wire 
apparr;-:us 310. Again, the guide wire lumen 60 may be 
accessed by conventional guide wire techniques at the 
proximal end 48 of catheter 34, or alternatively, using the 
rapid exchange technology of the present invention, 
Including U-channel 42. 

rohe rapid exchange catheter of the present invention 
is preferably a multi-lumen catheter. With this invention, 
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Tr..t„.„t „a therapeutic de Jee 'Zl 

balloon c«h.t.r. or c.th-. "'J^""' retrieval 

be included, without ll 7° ' 

witun tbe ^^:z:''^T''z^i:^T "-'-^ 

the guide wire , M<i"ionally, isolation of 

ri.. Of tubble fZtir. '"e 

• contrast-free ^de ' """" "°" P""-" 

t rree guide wire surface for effiei-ni- a • 
exchanges. erricxent device 

It will be understood that this disclosure in 
respects, is only illustrative nv. many 
details, particularly Z ZlZl's of sh"'" ^"^'^^ ^" 

and arrangement of parts wTthouV exceedTg^r 

invention Af<r.«^^- exceeamg the scope of the 

defined in the" °' - " 

*^ ' ^^^^ "Pid exchange catheter of i-K« 

invention has been preferably described . h 

rrb-etHf T"-'- 
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What i a claimed is: - . r-ivr -.- ■ 

1. In a catheter for use in biliary procedures including 
a shaft having a proximal end and a distal end, the 
improveinent comprising: 

a guide wire lumen carried by the shaft extending 
from a location proximal the distal end of the shaft 
to a location proximate the distal end of the shaft; 
and 

a channel for accessing the guide wire lumen from 
e location exterior to the catheter shaft, wherein the 
c iiannel extends longitudinally along the shaft between 
f first end and a second end, and wherein the first 
end is located proximal the distal end of the shaft 
and the second end of the channel is located proximal 
the first end of the channel. 

2. The catheter of claim 1 wherein the guide wire 
lumen is formed integral the shaft. 

4. The catheter of claim 1, further including an 
ancillary lumen extending between the catheter proximal end 
and the catheter distal end. 

3. The catheter of claim 1, wherein the channel for 
accessing the guide wire lumen includes , an opening 
extending through the wall of the catheter shaft into the 
guide wire lumen. 



5. The catheter of claim 4, wherein the opening 
extends longitudinally between the first end and the second 
end in communication with the guide wire lumen. 

6. The catheter of claim 5, wherein the first end of 
the channel is in communication with the guide wire lumen. 

7. The catheter of claim 1, wherein the guide wire 
lumen is sized to receive a guide wire having a diameter 
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Wherein at least a portion of .the channel has 
^ater than the diameter of the guide wire to 
L guide wire movement within the channel. 

.le catheter of claim 1, wherein the channel is 
gral with the guide wire lumen, such that the 
width approximately equal to a diameter of the 
Lumen. 

biliary rapid exchange catheter comprising: 
biliary catheter sized for passage within an 

ope including a shaft having a proximal ead and 

al end; 

tubular member having a proximal end, a distal 
nd a guide wire lumen extending longitudinally 
r.rough, the tubular member extending between a 
on proximate the distal end of the shaft and a 
on proximal of the distal end of the shaft; and 
channel in communication with the guide wire 
at a location proximal of the distal end of the 

he biliary catheter of claim 9, wherein the 
lumen extends between the proximal end and the 
of the shaft. 

he biliary catheter of claim 9, 'wherein the 
:ludes : 

i distal opening into the guide wire lumea at a 
Lon proximal of the distal end of the shait; 
i proximal opening into the guide wire lumen at 
ition proximal of the distal opening; and 
means extending longitudinally between the 
nal opening and the distal opening for allowing 
de wire to be moved between a location exterior 
e guide wire lumen and the guide wire lumen. 
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12. -:v The biliary catheter of claim 11, wherein the 
means for allowing the guide wire to be moved between a 
location exterior the guide wire lumen and the guide wire 
lumen, includes an open channel extending longitudinally 
between the proximal opening and the distal opening. 

13. The biliary catheter of claim 12, wherein the 
guide wire lumen is sized to receive a guide wire having a 
diameter, and further wherein at least a portion of the 
open channel has a width greater than the diameter of the 
guide wire for allowing radial guide wire movement from the 
open channel. 

14. The biliary catheter of claim 12, wherein the 
distal opening of the open channel is in communication with 
a portion of the guide wire lumen. 

15. The biliary catheter of claim 12, wherein the 
open channel is integrally formed with the guide wire 
lumen. 

16. The biliary catheter of claim 12, wherein the 
open channel divides the guide wire lumen into a first and 
second section such that the first section of the guide 
wire lumen extends from the proximal end of , the tubular 
member to the proximal opening of the open channel and the 
second section extends from the distal opening of the open 
channel to the distal end of the tubular member. 

17. The biliary catheter of claim 12, wherein the 
open channel has a U-shape over a majority of the length 
between the proximal and distal openings. 

18. The biliary catheter of claim 9, wherein the 
tubular member is formed integral the shaft. 
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•• ISi.v The: biliary Vcatheter...of . <:laii„- 9 wherein *k 
tubular «ena,er ia coupled to the shaft. 

l„.i !°* °^ positioning a biliary catheter 

xncludxng a shaft having a proxiznal end and a ^ist l end 
wxthxn a patient's alimentary including: ' 
providing a guide wire lu»e„ within tha cacheter 
extendxng froa a location proximal the di.tal end of 

2 That; " ^ '-'^'^'^ ^^-^^ 

providing a channel through a sidewall of the 

distal of the proximal end of the shaft; and 

to ^rTl " "'""^'^ 
to the shaft. 

21. The method of claim 20, further in, 
advancing the catheter over the guide wire ' 

22. A method of exchanging a catheter du ing a 
bxUary endoscopic procedure comprising the steps o. 

l.n .T!^"^ " endoscope having a lumen extending 

1:T:,:T' ^^^--^^ « P-lent.. mout 

into the alimentary canal; 

po.itionin, a distal .„d of the .„.o.c,pe 
proximate the opening into the biliary tree- 

.haft'T""' " ' "--9 a 

proximal a di.tal .„d of the shaft to a location 
.n u . . ^^^^^ ^^^^ ^^^^ r 

diatal the proximal end of the .haft, and 

lumen" of",? "•"•■5'. the 

«^ ohlnli: 
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lod of clairo; 22, further including the 
: the catheter over the guide wire. 

evice for use in biliary procedures 
zer including a shaft having a proximal 
jnd, the improvement comprising: 
wire lumen carried by the shaft extending 
.on proximal the distal end of the shaft 
1 proximate the distal end of the shaft, 
:e lumen having a diameter; 
)r accessing the guide wire lumen from a 
erior to the catheter shaft, located 
roximal end of the shaft, wherein the 
•essing the guide wire lumen includes, 
opening through the wall of the catheter 
le guide wire lumen located proximal the 
• the shaft, 

i opening through the wall of the shaft 
-mal the first opening, and 
el extending longitudinally between the 
g and the second opening, wherein the 
a width allowing for radial guide wire 

3cope sheath assembly having a proximal 
iistal end and adapted to receive the 
a sheath assembly including a sheath at 
id and a hub at the proximal end. 

.'ice of claim 24, wherein the sheath 
therethrough defining a sheath wall, the 
g a means for .allowing radial removal of 
ained therein. 

ice of claim 25, wherein the means for 
removal of a guide wire includes a 



-31- 



wo 98/1082 

allowin 
circumf 

2E 

compris 

er 
a 

e: 
t: 
1 
1 

w 
c 



P 
a 
c 

r 



inclu' 
sheat 
a gui 



PCT/t 1897/16020 

f Claim' 25;c Wherein the means for 
•al of a guide wire includes a 
apping sheath wall. 

catheter rapid exchange device 

theter sized for passage within an 
ig a shaft having a proximal end and 

iber having a proximal end, a distal 
wire lumen extending longitudinally 

tubular member extending betveen a 
5 the distal end of the shaft and a 

of the distal end of the shaft; 
ling in communication with the guide 
Location proximal of the distal end 



pening into the guide wire luinen at 

il of the distal port; 

ending longitudinally between the 

and the distal opening for allowing 
'e moved between a location excerior 

e lumen and the guide wire iumen, 
« for allowing the guide wire to be 
3cation exterior the guide wire lumen 
-re lumen includes an open channel 
dinally between the proximal opening 
ening; and 

i sheath assembly having a proximal 
•1 end and adapted to receive the 
2ath assembly including a sheath at 
)d a hub at the proximal end. 

of claim 28, wherein the sheath 
^through defining a sheath wall, the 
neans for allowing radial removal of 
J therein. 
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30. The device of claim 29, wherein the means for 
allowing radial removal of a guide wire includes a 
longitudinal slit. 

31. The device of claim 29, wherein the means for 
allowing radial removal of a guide wire includes a 
circumferentially overlapping sheath wall. 
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